Defective DNA repair as a potential mechanism for the rapid development of drug resistance in Plasmodium falciparum.
The development and spread of highly drug-resistant parasites pose a central problem in the control of malaria. Understanding mechanisms that regulate genomic stability, such as DNA repair, in drug-resistant parasites and during drug treatment may help determine whether this rapid onset of resistance is due to an increase in the rate at which resistance-causing mutations are generated. This is the first report to demonstrate DNA repair activities from the malaria-causing parasite Plasmodium falciparum that are specific for ultraviolet light-induced DNA damage. The efficiency of DNA repair differs dramatically among P. falciparum strains with varying drug sensitivities. Most notable is the markedly reduced level of repair in the highly drug-resistant W2 isolate, which has been shown to develop resistance to novel drugs at an increased rate when compared to drug-sensitive strains. Additionally, the antimalarial drug chloroquine and other quinoline-like compounds interfered with the DNA synthesis step of the repair process, most likely a result of direct binding to repair substrates. We propose that altered DNA repair, either through defective repair mechanisms or drug-mediated inhibition, may contribute to the accelerated development of drug resistance in the parasite.